Molecular cloning and characterization of Ac-TMP-2, a tissue inhibitor of metalloproteinase secreted by adult Ancylostoma caninum.
Ac-TMP-2, an immunodominant hookworm antigen encoding a tissue inhibitor of metalloproteinase (TIMP) was cloned by immunoscreening an Ancylostoma caninum larval cDNA library with sera pooled from dogs immunized with irradiated A. caninum third stage larvae (ir-L3). The open reading frame of Ac-tmp-2 cDNA encoded a 244 amino acids (predicted molecular weight of 27.7 kDa), which shared a common N-terminus with other vertebrate and invertebrate TIMPs, including Ac-TMP-1, the most abundant adult hookworm secreted protein. However Ac-TMP-2 also contains an unusual multicopy (ten) repeat of the amino acid sequence, KTVEENDE. By immunoblotting, Ac-TMP-2 was detected only in adult hookworms and their excretory secretory products although the corresponding mRNA was also detected in L3. Immunolocalization with specific antiserum showed that native Ac-TMP-2 was located in adult worm's esophagus and cephalic glands. Recombinant Ac-TMP-2 expressed in bacteria was highly immunogenic and recognized by ir-L3 immunized dog immune sera. The recombinant Ac-TMP-2 protein inhibited the human matrix metalloproteinases, MMP-2, MMP-7 and MMP-13. As an immunodominant protein having a possible role in the parasite-host relationship of canine hookworm infection, recombinant Ac-TMP-2 represents a plausible target for vaccine development.